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ABSTRACT
This study explain about ISO 14000 itself is an international standard that discusses environmental
management systems in general. This study aims to visually map publications in the field of ISO
14000 at the global level indexed by Scopus using Bibliometric analysis. This research utilizes the
analysis features on the Scopus website and visualizes the bibliometric network using VOSviewer.
The research data used is to use indicators in the form of keywords related to ISO 14000 in the
Scopus database with the results obtained as many as 136 academic documents that have been
published from 2011 to 2020 at the global level. Based on this research, any patterns and trends
have been found in publications regarding ISO 14000. Research institutes and authors in the field
of technopreneur Publications are the United States, Multimedia University, and Malarvizhi, C.A.
Work in a collaborative network of researchers associated with the publication of ISO 14000. The
most intensive subject areas and types of documents are techniques and articles. Based on the
research results, the researchers innovated from the convergence axis classification which
consisted of publications on ISO 14000 to characterize the trends in the direction of research
towards existing knowledge resulting from a decade of these publications. With the results in the
form of keyword mapping in 4 main areas of discussion, namely Sustainable Development,
Standardization, Environmental Management, Industry.
Keyword: ISO 14000, Environmental, Industry, Scopus, and Vosviewer.
INTRODUCTION
In recent times the industrial world has grown rapidly. This is marked by the existence of the
Industrial Revolution 4.0 which fundamentally causes changes in the way humans think, live and
relate to one another. It can be said that this industrial revolution has had a very good impact on
the industrial world itself with the ease and practicality of carrying out the production and
distribution processes which are also greatly assisted by the growing development of technology
and information. Apart from having a positive impact, the Industrial Revolution 4.0 has had
various negative impacts. One of them is the threat of natural damage due to excessive industrial
exploitation (Banu Prasetyo & Umi Trisyanti, 2018).
This is of course an obligation in itself for humans who in various religious literature are
ordered to protect the environment. So it can be said that in addition to generating profit and
sustainability in an economic cycle, the industrial world is also required to participate in
contributing to maintaining the ecosystem around its working environment (Aris Dwi Cahyanto,
2016). In order to bridge these interests, it is necessary to have a system that regulates good
environmental management by using standards that can be applied by the actors. This is the basis
for the formation of regulations or standards called ISO 14000 (Herry P. Chandra dan Christian
Djoni, 2002).

ISO 14000 itself is an international standard that discusses environmental management systems
in general. Usually, there are some common elements that are always related to the discussion of
ISO 14000 such as air pollution, management of the resulting waste, disturbances that can be
caused by the production process such as noise, vibrations and radiation, as well as the safety and
health of employees (Rothery, Brian, 1995). In implementing ISO 14000, there are several steps
that must be taken. These steps include identifying environmental issues and their trends in public
expectations, evaluating the impact of the issue, conducting research and analysis, developing
positions, developing strategies to be implemented, implementing, and finally evaluating
(Buchholz, Rogene A, 1982).
If a company implements ISO 14000 well, then the company will certainly get a distinct
advantage when compared to companies that do not apply it properly or even do not apply it at all.
The advantages of implementing ISO 14000 within a company scope are generally divided into 2
parts, namely direct potential benefits and indirect potential benefits. The immediate potential
benefits usually include a reduction in the use of various things such as material resources, energy
use, waste materials, complaints and follow-up. In addition, its application can also prevent a
company from being fined or penalized and avoiding someone's responsibility. Meanwhile, for its
indirect potential benefits, the company will be recognized by the public as a company that cares
about the surrounding ecosystem. Indirectly, this can become a branding effort for the company to
attract more consumers, which of course will have an impact on increasing company profits.
Given the very potential and very crucial matters relating to ISO 14000, this has created special
interest for academics to carry out research on this matter. Broadly speaking, the discussion of ISO
14000 focuses on discussing how an industry performs good environmental management.
However, the discussion regarding ISO 14000 has become a discussion that has been discussed
globally and gradually from year to year by all countries in the world. This is certainly an
advantage in itself because it will be able to provide a comprehensive discussion of the aspects
that may be related to ISO 14000. However, there is a drawback that usually a chapter that is
discussed globally will have a very wide coverage of aspects and adjust to the interpretation each
very diverse. This will make it difficult for many parties to digest and understand the core aspects
contained in the discussion of ISO 14000.Therefore, this study aims to map scientific publications
in the field of ISO 14000 visually at the global level indexed by Scopus using bibliometric analysis.
LITERATURE REVIEW
ISO 14000 series is a set of international standards in management environment.
Environmental Management System is a part of management studies which includes
environmental awareness elements in daily activities, and is a management process that
emphasizes efforts to increase efficiency companies by minimizing waste output through
production processes or technology clean environment (known as eco-efficiency management)
(Kristanto, 2004). ISO 14000 is an international standard about the environmental management
system general, while for the construction sector still supported by the concept of construction
sustainable construction. In This research also describes the elements ISO 14000 and its
advantages when implementing it.
ISO 14000 elements associated with the project construction is air pollution, exhaust to water
sources, water supply and treatment domestic waste, waste and materials dangerous, distraction,
noise and vibration, radiation, physical planning, urban development, material disturbance, energy
use, safety and health employee work. While the advantages of ISO 14000 consist of two parts,
namely direct potential benefits and indirect potential benefits (Rothery, 1995). The immediate

potential benefits include reduction in the use of material resources, reduction in energy use,
reduction in residual material, reduction in complaints and follow-up, avoid fines and penalties,
and avoiding accountability someone (Rothery, 1995). Environmental management system is a he
system used by the company for manage the environment. In this research the environment in
question is the environment within the project and during the construction process take place. The
steps that must be taken by the contracting company to perform the environmental management
system is identification environmental issues and trends in public guesswork, issue impact
evaluation, research and analysis, position development, strategy development, implementation,
and evaluation (Buchholz, 1922). In this study, all steps research into the environmental
management system based on environmental issues related to the construction process, namely:
air pollution, water pollution, soil pollution, waste and hazardous materials, noise and vibration,
radiation, physical planning, use of materials / materials, use of energy, safety and health of
employees (CIRIA, 1994). The Wilcoxon Signed Ranks test is one non-parametric statistical
analysis methods used to find a ranking of a variables studied (Bhattacharyya, G.K, 1996).
RESEARCH METHODS
This research is focused on being able to search for map publications in the field regarding
ISO 14000 at the international level. The data obtained in this study were obtained from the Scopus
website by utilizing the available document search services. This data collection was carried out
in January 2021. The document search was carried out by identifying a number of publications in
which their titles, abstracts, and keywords contained things related to ISO 14000. The way of
selecting data was by entering the command TITLE-ABS-KEY (" ISO 14000 ") AND (PUBYEAR
<2021)) on the Scopus website (Scopus team, 2021). Thus the data collected will be in accordance
with what is desired. The data needed in the research are publications conducted between 20112020.
From the results of the data search, the results obtained were 163 academic documents
published between 2011-2020. The data that has been obtained are then analyzed and visualized
using Scopus and Vosviewer using a bibliometric approach. For data analysis carried out on the
Scopus website, it is carried out by utilizing the search results analysis command which will
produce data such as author, affiliate country, affiliated institution, type of publication, publication
subject and so on (I. Setyawati, A. Purnomo, 2018). Meanwhile, the data analysis carried out in
the Vosviewer program will produce data in the form of a theme map related to the publication of
ISO 14000 which functions to obtain a keyword network (E. K. Natakusumah, 2016).
RESULT AND DISCUSSION
A. Most Frequent Country Affiliation of ISO 14000 Publication

Figure 1. Country Number of ISO 14000 Per Year

From the figure 1, it can be seen that they are from the top 10 countries in terms of publication.
The United States occupies the first position with the number of publications of 16 documents.
The second rank is occupied by India with the number of publications of 13 documents.
Meanwhile, in the next position, there is one of the Southeast Asian countries which is quite active
in publishing, namely Malaysia with a total of 12 documents. The next rank respectively is
occupied by Italy and Spain with 10 journals each. Then there are Romania and Russia which both
have 9 documents that have been published. Meanwhile, in the next sequence there are Canada,
Germany, and the United Kingdom with 7 documents each that have been published.
In a data sourced from staticca.com, idc. published in 2018, the United States was in the second
position as a country in terms of the number of scientific publications with a total publication of
422,808 documents or about 16.54% of the total number of publications for that year. Uniquely,
one rank below the United States as the country with the highest number of publications is
occupied by India, which in the picture above also occupies the same position, which is one level
below the United States. This can be said to be one proof that both countries have many academics
who have high research interests (Tempo, 2021).
B. Most Frequent Institution Affiliation of ISO 14000 Publication

Figure. 2. Most Frequent Institution Affiliation of ISO 14000 Publication
In Figure 2, it can be seen that the first rank of institutional affiliation with the most
publications on ISO 14000 is Multimedia University with a total of 5 documents. In the next
position in order there are Moscow State University of Civil Engineering, Universitat Internacional
de Catalunya, University of Belgrade, and Bucharest University of Economic Studies with 3
documents each published. Then in the next ranking there are Government Engineering College,
Universiti Sains Malaysia, Universiti Utara Malaysia, University of Cralova, and Hong Kong
Polytechnic University which have both published 2 documents in sequence.
It is only natural that Multimedia University ranks first as an affiliate of the institution with the
highest number of publications regarding ISO 14000.This can be based on the majors available in
Multimedia University Accounting & Finance, Business, Management, and Engineering which are
the majors. This is of course quite related both directly and indirectly to ISO 14000. In addition,
they are also universities that act as catalysts in industrial development and host various researches
such as nanotechnology, microsystems, biometrics, and others which are also related to discussion
of ISO 14000 (Easyuni, 2021).
C. Most Individual Authors of ISO 14000 Publication

Figure. 3. Most Individual Authors of ISO 14000 Publication
From this figure, it can be seen that the author who publishes the most research results on ISO
14000 is Malarvizhi, C.A. with a total of 5 documents. In second place is Jayashree, S. with a total
of 4 documents that have been published. In the next sequence, in order there are the names
Marimon, F. and Mayel, S. with 3 documents each published. While the rest are Ashjari, B.
Azadeh, A. Castka, P. Grigore, A.M. Llach, J. Mitroi, A. with 2 published documents each.
Malarvizhi, Chinnasamy Agamudainambhi is one of the academics affiliated with Multimedia
University, Malaysia and Anna University, India. There are a total of 33 documents published on
his behalf both individually and collectively.
Some of his publications focus on discussions about Engineering, Business, Management and
Accounting, and Environmental Science, where the subject area of this discussion is a subject that
is closely related to ISO 14000. In addition, Malarvizhi also conducted several researches with
colleagues who are also affiliated with Multimedia University, namely Jayashree, Sreenivasan
which ranks second as the most individual or author regarding ISO 14000.This shows that there is
good collaboration between the two authors in the discussion of ISO 14000.
D. Most Frequency of ISO 14000 Publication by Subject Area

Figure. 4. Most Frequency of ISO 14000 Publication by Subject Area
In the graph, it can be seen that the most subjects discussing ISO 14000 are Engineering with
a total of 67 documents (20.6%). The second rank of the most discussed subject areas is Business,
Management, and Accounting with a total of 57 documents (17.5%). The third rank is occupied

by Environmental Science with the number of documents that have been published as many as 45
documents (13.8%). The next rank is Social Sciences with a total of 24 documents (7.4%). Then
there is Economics, Econometrics, and Finance with a total of 21 documents (6.4%). Furthermore,
there are 19 documents of Decision Science (5.8%), 18 documents of Energy (5.5%), 17
documents of Computer Science (5.2%), 14 documents of Material Science (4.3%), and Medicine
7 documents (2.1%). While the rest were included in the Others category with a total of 37
documents (11.3%) which were divided into various subject areas of discussion.
The subject area most frequently discussed regarding ISO 14000 is Engineering. This is very
reasonable because Engineering itself is a branch of science that plays a major role in an industry
such as the manufacturing industry. The manufacturing industry itself is an industry that is related
to the environment. In this industry, apart from engineering sciences, it is also necessary to have
the correct application of ISO 14000 so that as much as possible it can prevent any pollution that
can be caused by the production process carried out. In order for ISO 14000 to run well, generally
it can be taken through several stages including conducting standard interpretation, drafting
documents and systems, and conducting periodic evaluations of the system being run (Rendi
Mahendra, 2021)
E. Most Frequent Type Document of ISO 14000 Publication

Figure. 5. Most Frequent Type Document of ISO 14000 Publication
From the graph, it can be seen that the most types of documents published within the scope of
ISO 14000 are articles with an achievement of 60.7% with a total of 99 documents. In the next
position there are Conference Papers with a total percentage of 23.3% or as many as 38 documents.
Furthermore, there is a Book Chapter with a percentage of 8.6% with a total of 14 documents. The
next document is in the form of a review with a total of 11 documents or 6.7% of the total types
of documents published regarding ISO 14000. The rest is a Short Survey of 1 document with a
percentage gain of 0.6%.
Seeing from this data, articles are the type most often written and published in discussions
about ISO 14000.The article itself is a factual essay that completely conveys ideas and facts that
can convince and educate the reader and is usually made to be published in various online and
online media. print media. The system most often used in publishing scientific articles is based on
peer reviews to find out how high the level of objectivity contained in the article is. Peer review
or peer review can be said to be a process of tracing the quality of a scientific paper by other
experts in the relevant field (A. Sudrajat, 2020).
F. Documents Per Year Based on Sources of the ISO 14000 Publication

Figure. 6. Number of Documents Per Year Based on Sources of the ISO 14000 Publication
From this graph, it can be seen that the number of documents per year based on sources in
international publications regarding ISO 14000 in the first rank is occupied by the Journal of
Cleaner Production with a total of 5 documents, the next ranking is the International Journal of
Production Economics, International Journal of Quality and Reliability Management, IOP
Conference Series Materials Science and Engineering and Quality Access to Success with a total
of 3 documents each.
Several research results indicate that researchers in the field of ISO 14000 prefer journals as
the main source of preference in their publications when compared to proceedings. This can be
seen from a variety of other data such as the International Journal of Economic Research journal
which ranks second as the largest publication source, then data on 4 of the top 10 publication
sources are journals, and 5 of the top 10 publication sources are journals. The reason for this is
thought to be because the publication published in a journal can explain a study in more detail and
concise. This can be due to the limitation on the number of pages and more detailed reviews so
that the journal will only display the parts that are important in a study. However, this is not a
barrier to improving the quality of a study (S. D. Ali, 2020).
G. Documents per year of the ISO 14000 Publication

Figure. 7. Number of Documents Per Year of the ISO 14000 Publication

Judging from the graph, in general it can be said that the number of publications per year
regarding ISO 14000 tends to fluctuate. Can be seen starting in 2011 with a total of 15 documents.
Then it increased in 2012 to 24 documents and remained with the same number of documents in
2013. In 2014 the trend of discussions on ISO 14000 decreased to only 14 documents and still
experienced a downward trend in the following year with a total of 13 documents. In 2016 the
research trend regarding ISO 14000 began to increase again with a total of 16 documents and
continued to increase in the following year, namely in 2017 with 22 documents. In 2018 there was
a sharp decline because only 9 documents were published. Then in the next 2 years, namely in
2019 and 2020, the number of documents published was relatively stable with 12 documents each.
H. Map of Publication Theme

Figure. 8. Map of ISO 14000 Publication
In forming a keyword network related to ISO 14000 which will later be used as the basis for
the analysis of the theme map, the researcher uses the Vosviewer application to form the theme
map. The criteria used is the minimum number of keywords, which is 2 repetitions. If a document
fulfills this, it will automatically fall into the intended criteria. The results of data processing are
from 114 keywords, there are only 42 keywords that meet the predetermined threshold. In the
figure, you can see that there are 4 groups of other main topics that are related to the publication
of ISO 14000.
1. Sustainable Development (Yellow). In this cluster, we can find various things related to
sustainable development, including environmental issues, environmental protection, social
aspects, and life cycle assessment.
2. Standardization (Green). This cluster consists of several keywords such as ISO 9000 and
ISO 14001 and competition. All keywords contained in the cluster are closely related to
standardization.

3. Environmental Management (Red). In this cluster, we can find several key words which of
course still have a connection with environmental management. Some of these keywords
include environmental indications, environmental impact, and environmental performance.
4. Industry (Blue). This cluster consists of several other keywords that are still related and
have continuity with one another with industries such as manufacture, ISO standards, and
energy management.
I. Author Collaboration Network

Figure. 9. Author Collaboration Network
From the analysis using the vosviewer that has been used to find collaboration networks
between authors in the ISO 14000 field, results are obtained like the image. These results indicate
a collaborative pattern from a group of researchers in discussions on ISO 14000. You can see that
in the red cluster there are 3 names of researchers, namely Malarvizhi, C.A. Jayashree, S. Mayel,
S. From the data obtained, there is one strong reason why the three authors collaborated in a study.
The reason is because the three authors come from the same institutional affiliation, namely
Multimedia University, Malacca, Malaysia.
CONCLUSION
The results of this study indicate a map of patterns and trends that tend to fluctuate against
international publications in the field of ISO 14000 indexed by Scopus. The countries, affiliations
and most prolific authors on ISO 14000 Publications are the United States with 16 documents,
Multimedia University with 5 documents, and Malarvizhi, C.A. with 5 documents. In this study,
there was a collaborative network of researchers associated with discussions on ISO 14000. The
most intensive subject areas and types of documents in international publications regarding ISO
14000 were engineering (20.6%) and articles (60.7%).
In order to participate in providing implications for knowledge, the results of this study can be
proposed to form a convergence axis classification consisting of ISO 14000 publications. This will
serve to characterize the body of knowledge that has been published for a decade. The
characteristics that result from keyword mapping are: Sustainable development, Standardization,

Environmental Management, Industry. As a practical implication, identifying key themes in the
ISO 14000 sector can also lead us to find out about the development of studies that are taking place
that will help us understand general topics and contexts, as well as gaps in the research carried out.
With all this in mind, then the study of ISO 14000 will be directed in a more structured manner to
overcome the lack of study and advancement of knowledge in the field. This research is urgently
needed going forward to analyze the contribution and impact of technopreneur publications by
measuring citations based on a combination of Scopus & Web of Science data.
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